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Executive Summary

Project Background

The U.S. Army Corps of Engineers (USACE), Mobile District, proposes to restore a portion
of the Mississippi barrier islands in the Gulf of Mexico. This action is related to the
consequences of Hurricane Katrina, other hurricanes in the Gulf of Mexico in 2005, and past
navigational dredging and disposal activities that have altered sediment availability and
transport along the islands. The Mississippi Coastal Improvements Program (MsCIP)
Comprehensive Plan and Integrated Programmatic Environmental Impact Statement (PEIS)
(USACE, 2009a) was developed to support the long-term recovery of Hancock, Harrison,
and Jackson Counties from the devastation caused by these hurricanes, as well as to make
the coast more resilient against damage from future storms. The MsCIP PEIS was prepared
under the authority of the Department of Defense Appropriations Act of 2006 (Public Law
109-148), dated December 30, 2005 and was completed in June 2009. The Report of the Chief
of Engineers dated September 15, 2009, and the Record of Decision (ROD) signed by the
Assistant Secretary of the Army for Civil Works dated January 14, 2010, were submitted to
Congress on January 15, 2010. The MsCIP PEIS evaluated an array of measures to address
cost-effective solutions for hurricane and storm damage risk reduction, saltwater intrusion,
shoreline erosion, preservation of fish and wildlife, and other water-related issues (USACE,
2009a).

The MsCIP PEIS evaluated an array of measures to promote the recovery of coastal
Mississippi from damages caused by the hurricanes of 2005 and to increase the resilience of
the coast against damage from future storms. The ROD for the MsCIP PEIS recommended a
number of key elements for phased implementation over the next 30-40 years. The
Comprehensive Plan, as evaluated in the MsCIP PEIS, includes the comprehensive
restoration of the Mississippi barrier islands; restoration of over 3,000 acres of wetland and
coastal forest habitat; acquisition of approximately 2,000 parcels, with relocation of
residents, within the high hazard area; improvement of a levee at the Forest Heights
community in Gulfport, Mississippi; a flood-proofing demonstration in Waveland,
Mississippi; and the study of 53 other hurricane and storm damage risk reduction and
ecosystem restoration options across the coastal area.

This Supplemental Environmental Impact Statement (SEIS) evaluates alternatives designed
to accomplish the purpose of and need for the barrier island restoration elements as
recommended in the MsCIP Comprehensive Plan and authorized by Congress, as well as
the potential environmental impacts and benefits associated with the USACE final design
for the plan to implement the authorized construction action in compliance with the
National Environmental Policy Act (NEPA) and applicable regulations. The action
alternatives considered in this SEIS include potential sand borrow locations and site-specific
options for implementing restoration at the sand placement locations authorized for
construction. Alternatives considered are tiered from the MsCIP PEIS (40 Code of Federal
Regulations [C.F.R.] 1508.28). Thus, those alternatives that were evaluated and rejected
under the MsCIP PEIS are not carried forward for analysis in this document.
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Project Area

The project area includes the mainland coast of Mississippi (Hancock, Harrison, and Jackson
Counties), the Mississippi Sound, the Mississippi-Alabama barrier islands, and the northern
Gulf of Mexico to about 8 miles seaward of the barrier islands (Figure ES-1). A chain of
sandy barrier islands located from 6 to 12 miles offshore separates the Mississippi Sound
from the northern Gulf of Mexico. From east to west, the islands are Dauphin Island in
Alabama and Petit Bois, Horn, East Ship, West Ship, and Cat Islands in Mississippi. In
addition, Sand Island, which has been created through the deposition of dredged material
within Disposal Area 10 (DA-10) of the Pascagoula Harbor Federal Navigation project, lies
between Petit Bois and Horn Islands.

Dauphin, Petit Bois, Horn, East Ship, and West Ship Islands are located along the modern
littoral drift zone that moves sand westward across the islands, resulting in their elongated
shapes and westward migration over time (Figure ES-1). The westernmost island, Cat
Island, is believed to have originated as part of the Alabama-Mississippi barrier chain
(Saucier, 1963; Frazier, 1967; Otvos, 1978, 1981; Kindinger et al., in press). However, wave
climate altered by the growth of the St. Bernard Delta into the northern Gulf of Mexico
significantly sheltered the island from south and southeast waves that supplied sediment to
the island around 4,000 years ago (Frazier, 1967; Penland et al., 1985; Otvos and Giardino,
2004; Twichell et al., 2011; Kindinger et al., in press). Due to the change in oceanic
conditions, Cat Island is not part of the modern littoral drift system that supplies sand along
the Alabama-Mississippi barrier island chain (Byrnes et al., 2012; Walstra et al., 2012). Thus,
Cat Island has experienced more limited migration. Ship Island currently exists as two
island segments, East Ship and West Ship, separated by Camille Cut. In 1969, Hurricane
Camille substantially breached a part of Ship Island that had been historically vulnerable to
breaching. This breach remains today as a 3.5-mile-wide shallow sandbar between the two
small islands.

All of Petit Bois, Horn, East Ship, West Ship Islands, and portions of Cat Island are located
within the boundaries of the Gulf Islands National Seashore (GUIS) Mississippi unit under
the jurisdiction of the National Park Service (NPS). Petit Bois and Horn Islands also have
been designated by the U.S. Congress as the Gulf Islands Wilderness under the Wilderness
Act. The remainder of Cat Island is currently under State and private ownership. The project
area offshore of the islands includes portions of the Outer Continental Shelf (OCS), which
are under the Bureau of Ocean Energy Management (BOEM) jurisdiction for leasing and
regulating the recovery of minerals. BOEM jurisdiction extends to the subsoil and seabed of
all submerged lands seaward of State-owned waters to the limits of the OCS.

Purpose and Need

The MsCIP PEIS evaluated the need for restoring the Mississippi Barrier Islands as part of a
comprehensive plan to increase the resiliency of the coast to future storm events. The PEIS
recommended a general plan that included the placement of up to 22 million cubic yards to
restore islands within the GUIS Mississippi unit and an undetermined quantity of sand in
the vicinity of Cat Island. The PEIS also discussed the need to evaluate refinements to the
barrier island restoration plan, including locating additional borrow sites and specific
design options. This SEIS has been prepared to evaluate and document the impacts of
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EXECUTIVE SUMMARY

specific alternatives for sand borrow areas, placement options, engineering and design
alternatives, and construction methods.

This SEIS will be used to support the NEPA compliance requirements for the federal
agencies with jurisdiction over parts of the tentatively selected plan, including USACE, the
NPS, and the BOEM. As a federal agency with jurisdiction to manage the resources available
on OCS, BOEM was invited by USACE to participate as a cooperating agency in the
preparation of the SEIS. BOEM’s connected, though separate, proposed action is to issue a
negotiated agreement pursuant to its authority under the Outer Continental Shelf Lands Act
for use of sand, gravel, and shell resources for Coastal Storm Damage Reduction (CSDR)
projects from the OCS. It also serves to support BOEM's connected, though separate,
proposed action to issue a negotiated agreement pursuant to its authority under the Outer
Continental Shelf Lands Act for use of sand, gravel, and shell resources for CSDR projects
from the OCS. Additionally, consultations and coordination with the USFWS and NMFS
were completed under the Endangered Species Act and the Biological Assessment (BA) and
Biological Opinion (BO) were updated for the Final SEIS to evaluate potential protected
species impacts at the OCS borrow sites. Consultation and/or coordination for cultural
resources under the National Historic Preservation Act, Archaeological Resources
Protection Act, Abandoned Shipwreck Act, and Sunken Military Craft Act has occurred
between USACE, Mobile District, and the State Historic Preservation Offices of Mississippi
and Alabama, the National Park Service, the Bureau of Energy Management, and interested
Federally Recognized Tribes throughout the development of the barrier island restoration
program.

The need for the Proposed Action remains the same as that described in the MsCIP PEIS,
which is that implementation of the recommended comprehensive restoration of the barrier
islands is required to achieve the goals outlined in the MsCIP PEIS. The restoration of the
Mississippi barrier island system is needed to:

e Protect and maintain the estuarine ecosystem of the Mississippi Sound and to reduce
storm damage incurred along the mainland coast of Mississippi;

e Preserve and protect the Mississippi barrier islands and their natural and cultural
resources;

e Reduce erosion and land loss of the barrier islands, especially East and West Ship
Islands, and Cat Island to the west; and

e Enhance the long-term sand supply to the littoral drift system, which historically has
maintained the Mississippi barrier islands through natural processes.
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EXECUTIVE SUMMARY

Proposed Action, Programmatic Environmental Impact
Statement of June 2009

The USACE's initial plan for restoration under the PEIS serves as the basis for development
of alternative actions in this SEIS. The proposed Comprehensive Barrier Island Restoration
element as described in the MsCIP PEIS includes restoration of the Mississippi barrier
islands through the placement of up to 22 million cubic yards (mcy) of sand within the GUIS
Mississippi unit and an undetermined quantity of sand in the vicinity of Cat Island. In the
MsCIP PEIS, the overall recommendation to return sand to the system included:

¢ Filling Camille Cut, the 3.5-mile breach in Ship Island;

e Adding sand to the littoral system on the east end of Petit Bois Island;

¢ Adding sand to the littoral system on the east end of East Ship Island; and
¢ Adding sand to the Littoral System on the East End of Cat Island.

Tentatively Selected Plan, Supplemental Environmental Impact
Statement of 2013

The original MsCIP PEIS evaluated a general restoration plan that included the placement of
material between East and West Ship Islands to fill Camille Cut and placement of sand
within the littoral zones of Cat, East Ship, and Petit Bois Islands, with preliminary estimates
of the volume of fill material required. The PEIS also recommended that additional analyses
be completed prior to implementation of restoration to identify the most effective plan(s) for
restoring the barrier island system. The alternatives evaluated for this SEIS are based on this
additional information including geophysical and geotechnical evaluations, revised
sediment budget analysis, and a suite of hydrodynamic, sediment transport, and
morphological modeling efforts. These updated alternatives are based on differing design
configurations using varying quantities and multiple sources of sand with different median
grain sizes and include:

e Restoration of Ship Island, including Sand Placement in Camille Cut and Replenishment
of the Southern Shoreline of East Ship Island;

e Beach-front Placement of Sand Along Cat Island; and

e Management of Future Dredged Material from Pascagoula Ship Channel.

From the updated evaluations, a Tentatively Selected Plan (TSP) has been developed which
fulfills the goals identified in the MsCIP PEIS for restoration of the Mississippi barrier
islands to sustain the Mississippi Sound’s productive ecological system while also providing
the first line of defense, resulting in a more resilient coast. Additionally, a Monitoring and
Adaptive Management (MAM) Plan was developed to determine progress toward
restoration success and to increase the likelihood of achieving desired project outcomes in
the face of uncertainty. The MAM Plan is a living document and will be regularly updated
to reflect monitoring-acquired and other new information as well as resolution of and
progress on resolving key uncertainties and discovering lessons learned to help with
management of coastal resources.

ES090913062856 Vil



IO =W DN —_

11
12
13
14
15
16
17
18
19
20

21
22
23
24

25

26
27
28
29
30
31
32
33

34

35
36
37
38
39
40
41
42

MSCIP COMPREHENSIVE BARRIER ISLAND RESTORATION FINAL SEIS

The following paragraphs provide details on each of the TSP components.

Ship Island Restoration

The restoration of Ship Island includes the closure of Camille Cut and restoration of the
shoreline of the current East Ship Island. This restoration would be accomplished in

five phases over an approximately 2.5-year period and is summarized below, by
component. The combined Camille Cut and East Ship Island equilibrated fill would
encompass approximately 1,500 acres, of which roughly 800 acres would be above mean
high water level (MHWL). The placement on Ship Island would be a one-time event.

Direct Sand Placement in Camille Cut

To restore East Ship Island and West Ship Island to a single elongated barrier island, the
approximately 3.5-mile-long Camille Cut would be filled with approximately 13.5 mcy of
sand. The newly formed island segment would be constructed as a low-level dune system
connecting existing West Ship and East Ship Islands. Under the proposed design template,
the constructed Camille Cut closure would be approximately 1,100 feet wide. The fill would
tie into the existing island shoreline just below the frontal dune line at an elevation of
approximately +7 feet North American Vertical Datum of 1988 (NAVDS88) with a 1V:12H
(vertical:horizontal) slope to the MHWL and an approximate 1V:20H slope below the
MHWL. The fill at its western and eastern ends would tie into the existing berm along the
eastern end of West Ship Island and transition into the proposed East Ship Island
placement.

As sand placement in Camille Cut progresses, the newly created island segment would be
stabilized with sand fencing and planted with native dune vegetation, including sea oats
and/or other grasses and forbs, to restore stable dune habitat. The planting would include
dune grasses in groupings along the newly created beach.

Replenishment of East Ship Island

The restoration of East Ship Island would consist of the placement of approximately 5.5 mcy
of sand along the southern shoreline. In addition to restoring the southern shoreline,
placement of sand in this area would add material to the newly restored Camille Cut fill and
therefore support the overall replenishment of the system as identified in the sediment
budget analysis and sediment transport modeling. The construction template for the restored
southern shoreline would consist of an average berm crest width of approximately 1,200 feet
at an elevation of +6 feet NAVDS88 with a 1V:12H to 1:20 slope from the seaward edge of the
berm to the toe of the fill (intersection with the existing bottom).

Borrow Site Option 4

e Ship Island restoration would involve use of sand from five borrow areas (referred to as
Borrow Site Option 4, based on multiple alternatives being initially considered). A total
of approximately 19.0 mcy of in-placed sand based on 2012 surveys, would be required
to fill Camille Cut and to restore East Ship Island. The term “in-placed” refers to the
actual volume of sand material on the beach, assuming that some fraction above this net
volume might be lost in the process. Available borrow areas with total volumes of
required and allowable sand available before factoring construction losses and
inefficiencies include:

Vil ES090913062856
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EXECUTIVE SUMMARY

Ship Island (2.7 mcy);

Horn Island Pass (4.9 mcy);

Petit Bois Pass-Alabama (PBP-AL) (19.8 mcy);

Petit Bois Pass-Mississippi (PBP-MS) (2.0 mcy); and

Petit Bois Pass-Outer Continental Shelf (PBP-OCS) (19.6 mcy).

Sand from borrow sites would likely be dredged with a hopper dredge or hydraulic
cutterhead dredge, loaded into scows, hauled to the placement vicinity, and then pumped
directly onto the site. Placement of the material would be concurrent with the fill of
Camille Cut.

The five borrow sites listed above include sub-areas, several of which are outside, or
partially outside, waters of the State of Mississippi. These include Petit Bois-AL (PBP-AL
East and PBP-AL West) and Petit Bois Pass-OCS (PBP-OCS East 1-5, PBP-OCS West 1, and
PBP-OCS West 3-6). PBP-AL East and PBP-AL West are located within Alabama state
waters, PBP-OCS West 1 and 3 are located within Mississippi state waters, and the OCS and
PBP-OCS West 2, 4, 5, and 6 as well as PBP-OCS East 1 through 5 are located completely
within OCS waters. Use of material from these sites requires additional coordination as
described below.

The State of Alabama owns the title to lands underlying coastal waters to a line 3
geographical miles distant from its coastline (see 43 U.S.C. § 1301, et seq.). The United States
has paramount rights in these waters for purposes of commerce, navigation, national
defense, and international affairs, none of which apply to the removal of sand for the
purposes of beach or island restoration. The State’s position is removal of sand within the
state boundaries will be done in accordance with State Law (AL Code 9-15-52) and either a
direct sale or royalty payment may be charged for removal.

Discussions with the current State of Alabama officials indicate what the State’s position is
toward the acquisition of sand that may be necessary to complete implementation of the
restoration. Per these discussions the State has indicated that sand will be offered at a
royalty rate of $7.00 per cubic yard measured at the borrow site with a minimum quantity of
3 million cubic yards from the sites designated as PB-AL East 3 or PB-AL West 2 and 3 as
discussed in the SEIS. Payment would be requested 60 days in advance of the advertisement
of a contract for the removal of sand from these sites. The United States right to remove
sand from the designated sites would begin upon payment for the 3 million cubic yards and
the United States would have 30 months to complete removal of this sand from the Alabama
sites. Should the United States need any additional quantity of sand above the 3 million
cubic yards discussions would be renewed with the then current State officials.

The BOEM is the agency of the Department of the Interior tasked with managing the
extraction of offshore minerals from the OCS. While the largest component of this
management is related to exploration for and development of oil and gas resources, the
BOEM is also responsible for what are loosely referred to as "non-energy minerals"
(primarily sand and gravel) obtained from the ocean floor. BOEM jurisdiction for leasing
and regulating the recovery of minerals extends to the subsoil and seabed of all submerged
lands seaward of State-owned waters to the limits of the OCS. 43 U.S.C. 1337(k)(2) allows
the BOEM to negotiate, on a noncompetitive basis, the rights to OCS sand, gravel, or shell
resources for shore protection, beach or wetlands restoration projects, or for use in

ES090913062856 IX
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MSCIP COMPREHENSIVE BARRIER ISLAND RESTORATION FINAL SEIS

construction projects funded in whole or part by or authorized by the Federal Government,
without payment of fees. Any sand removed from the OCS requires review and an
agreement from the BOEM.

Cat Island Restoration

Dune and beach restoration on Cat Island, including revegetation, would be implemented
through the direct placement of approximately 2 mcy of sand on the eastern beach fronting
Cat Island. The recommended design is largely based on restoring the eastern shoreface of
Cat Island to 1998 conditions. The construction template would include an average dune
crest width of 40 feet at an elevation of approximately +7.5 feet NAVDS88. The construction
berm would have an average constructed crest width of approximately 250 feet at an
elevation of approximately +5 feet NAVDS88 with a 1V:12H to 1V:20H slope from the
seaward side of the berm to the toe of the fill. Direct placement of sand on the eastern beach
would restore the island habitats, thereby enhancing the island’s ability to absorb energy
from westward-propagating waves. The construction profile would be expected to adjust
rapidly through the erosion of the upper profile and mimic the natural nearshore profile
once it reaches equilibrium. The equilibrium design berm width averages 175-200 feet. The
total equilibrated fill area encompasses approximately 305 acres.

Sand used in the restoration of Cat Island would come from an approximately 429-acre sand
deposit in an area about 2 miles long and 0.2-mile wide centered about 1.25 miles off the
eastern shoreline of Cat Island (Figure 3-14). The proposed borrow site is located east of the
placement area and outside of the GUIS boundaries. The borrow site would be dredged to a
depth of approximately 6 feet, which includes 4 feet for required dredging plus an
additional 2 feet of allowable overdepth.

The proximity of the borrow area to the eastern shoreline of Cat Island in relatively shallow
water would allow for the rapid placement of sand on the beach, likely using a hydraulic
cutterhead pipeline dredge. The material would be pumped directly onto the beach and
reworked (shaped) by land-based equipment. Following placement, the area would be
revegetated with native grasses. Restoration would occur over approximately 6 months. The
placement of sand would be a one-time event.

Management of Littoral Placement of Future Dredged Material from Pascagoula Federal
Navigation Channel

The TSP includes revisions to the dredged material placement practices within the littoral
zone of the Horn Island Pass portion of the Pascagoula Federal Navigation Channel. The
intent of the revisions is to ensure that placement of future dredged material within the
littoral zone best replicates natural sediment pathways in the system and minimizes
potential adverse impacts to the surrounding area while not increasing costs to operation of
the Pascagoula Federal Navigation Channel. The TSP includes placement of suitable sandy
material dredged from the Horn Island Pass portion of the Pascagoula Federal Navigation
Channel along the shallow shoals exposed to the open Gulf waves with the greatest sand
transport potential. These shoals are located in the south and west portions of the existing
specified DA-10 and the northern portion of the existing specified Littoral Zone disposal
site. The total area for potential direct placement would encompass approximately 1,600
acres, including a portion of the existing DA-10 and the existing Littoral Zone placement
site, with existing depths generally between 5 and 30 feet. The optimum dredge placement
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location for hydraulic cutterhead pipeline dredges is in the shallow waters just southwest of
Sand Island. This area is preferred from the standpoint of both sediment transport potential
and operations to minimize unnecessary pumping distances. The deeper waters are
required for hopper dredges that cannot operate on the shallow shoals.

No-Action Alternative

The No-Action Alternative represents the future without-project conditions that would
occur in the project area without comprehensive restoration of the Mississippi barrier
islands. The MsCIP PEIS (USACE, 2009a), from which this SEIS is tiered, describes future
without-project conditions and evaluates the environmental effects of the No-Action
Alternative. The No-Action Alternative serves in this SEIS as the baseline against which
potential environmental impacts and benefits associated with site-specific implementation
aspects of the barrier island restoration are compared.

The No-Action Alternative would involve continuing erosion of the barrier islands,
increasing salinity of the Mississippi Sound, and continuing degradation and loss of
estuarine habitats and productive fisheries (USACE, 2009a). The No-Action Alternative
assumes that net land loss and morphological changes would continue along the barrier
islands into the future, primarily as a result of storms. Historical analysis of barrier island
change provided by Morton (2008) and recent analysis by Byrnes et al. (2013) indicate that
East Ship Island would continue to narrow and lose land area under this alternative. Sand
available for transport from East Ship Island would be depleted in a matter of decades, as
storm and normal transport processes reduce the island to a shoal. Dog Keys Pass would
become wider as East Ship Island evolves to a shoal, and natural sediment bypassing to
West Ship Island would be greatly diminished. In addition, Cat Island would continue to
lose land area from persistent erosion due to increased exposure to southeast waves from
the Gulf.

Under the No-Action Alternative, loss of coastal ecotone habitat would continue. Barrier
islands and beaches along eroding margins of the islands would transition to open-water
habitat. These changes would alter and reduce the integrity of existing beach and nearshore
habitats for use by communities of terrestrial and benthic invertebrates, fish, wetland plants,
submerged aquatic vegetation, marine mammals, and marine and coastal birds (USACE,
2009a). Beach and littoral habitats for threatened and endangered species such as Gulf
sturgeon, sea turtles, and piping plover would also diminish. Loss of the barrier structure
provided by the presence of the barrier islands would allow for the free exchange of higher-
salinity Gulf waters into the Mississippi Sound in an area which has historically been
impacted by a reduction in the quantity and timing of freshwater flows from river systems
entering the Sound. This alteration of water quality in the Mississippi Sound as a result of
increasing salinity would threaten commercial and recreational fishing as well as essential
fish and shellfish habitats for estuarine species. In addition, unprotected significant cultural
resource sites along eroding shorelines of the barrier islands could be lost.

Under the No-Action Alternative, the loss of the barrier islands would threaten the
estuarine ecosystem of the Mississippi Sound and expose the mainland coast and its
associated wetlands and coastal habitats to increasing saltwater intrusion and damage from
future storms. In addition, the structural integrity and efficacy of the barrier islands as a first
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line of defense of mainland habitats would continue to diminish, reducing the resilience of
the coast against damage from future storms.

As documented in the MsCIP PEIS (USACE, 2009a), the No-Action Alternative would fail to
address the need for comprehensive improvements in the coastal area of Mississippi in the
interest of hurricane and storm damage risk reduction, prevention of saltwater intrusion,
preservation of fish and wildlife, prevention of erosion, and other related water resource
purposes. Although it was determined not to meet the purpose and need for implementing
barrier island restoration, the No-Action Alternative is considered herein to meet the
requirements of NEPA and to serve as the baseline for evaluating the effects of the TSP.

Impacts Summary

Implementation of the TSP to restore the Mississippi barrier island system would result in
both negative and beneficial impacts to placement and borrow areas and to the users of
these areas. Negative impacts include the permanent loss of open water habitat at Camille
Cut, construction-related short- to long-term disruptions to birds and other wildlife on Ship
and Cat Islands, and construction-related disruptions to public use of borrow and
placement areas.

However, the overall significant long-term system-wide benefits to the ecosystem and
associated losses outweigh the negative impacts. Restoration would provide for additional
nesting habitat for threatened and endangered sea turtles and over-wintering critical habitat
for the piping plover as well as habitat for neotropical migrants and waterfowl. Closure of
Camille Cut would help to maintain the salinity regime in the Sound and the habitat
conditions for oysters and numerous estuarine dependent fish and crustacean species that
are essential for commercial and recreational fishing. In addition, the barrier island
restoration would help to continue to protect the significant historical and cultural sites
within the GUIS. The anticipated reduction in storm surges would also help to protect
unique coastal mainland habitats and wetlands.

Environmental Compliance and Commitments

To satisfy environmental compliance laws and regulations for this project, the status of the
determinations, coordination, and consultations pertaining to the environmental compliance
with the cooperating agencies is summarized below.

A BA was prepared and submitted on November 12, 2012 to USFWS and NOAA Fisheries
also known as National Marine Fisheries Service, Protected Resources Division (NMFS-
PRD). An amended BA was prepared on September 16, 2014 and January 2015 to include
updates and changes in the plans, and resubmitted to USFWS and NMFS-PRD. The USFWS
and NMFS-PRD issued a draft BO on the action identifying reasonable and prudent
measures to minimize impacts in June and July 2015. After review, the Corps provided
comments suggesting minor changes in quantities and acreages, updating borrow site and
fill language in the long-term monitoring, and clarifying requirements for escarpment
removal. The USFWS concurred with comments and submitted a final BO on September 8,
2015. NMFS-PRD also concurred with comments and submitted their final BO (SER-2012-
09304) on September 14, 2015. The BA, USFWS BO, and NMFS-PRD BO are included in
Appendix N.
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Clean Water Act, Sec 401 Water Quality Certifications have not been received, but will be
requested from the Mississippi Department of Environmental Quality and Alabama
Department of Environmental Management (ADEM) during the release of the Final SEIS for
public comment. The Coastal Zone Consistency determination has been coordinated with
the Mississippi Department Marine Resources (MDMR) via the SEIS and Notice of Intent
and final coordination will be completed prior to the signing of the Record of Decision. A
404(b)(1) evaluation of dredged and fill material has been prepared and is included as an
Appendix in the SEIS.

Coordination with NMFS-Habitat Conservation Division has been initiated via the SEIS,
and the USACE is preparing to submit an Essential Fish Habitat (EFH) Assessment letter.
Pending receipt of the Essential Fish Habitat (EFH) Assessment from the USACE,
NMFS-HCD will issue conservation measures to minimize impacts on EFH.

Effects determinations under Section 106 of the National Historic Preservation Act have
been coordinated with the State Historic Preservation Offices, and letters of consultation
have been received for the project from the State of Mississippi on October 7, 2014 and the
State Alabama on October 17 and 20, 2014. All coordination letters received to date are
located in Appendix T and consultations are anticipated to be completed prior to the signing
of the Record of Decision but will be completed not later than the initiation of any land-
disturbing activities.
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1. Introduction

In response to the devastation caused by Hurricane Katrina, the Secretary of the Army was
directed to prepare a comprehensive plan for improvements in the coastal area of
Mississippi in the interest of hurricane and storm damage risk reduction, prevention of
saltwater intrusion, preservation of fish and wildlife, prevention of erosion, and other
related water resource purposes (Department of Defense Appropriations Act of 2006 [Public
Law (P.L.) 109-148]). The Mississippi Coastal Improvements Program (MsCIP)
Comprehensive Plan and Integrated Programmatic Environmental Impact Statement,
hereafter referred to as the MsCIP Programmatic Environmental Impact Statement (PEIS)
(U.S. Army Corps of Engineers [USACE], 2009a) was completed in June 2009 to support the
long-term recovery of Hancock, Harrison, and Jackson Counties in Mississippi with the goal
of enhancing the resilience of the coastal area and its communities against future events,
including storms. The Report of the Chief of Engineers dated September 15, 2009, and the
Record of Decision (ROD) signed by the Assistant Secretary of the Army for Civil Works
dated January 14, 2010, were submitted to Congress on January 15, 2010 (USACE, 2009b;
USACE, 2010a).

The MsCIP PEIS evaluated an array of measures to promote the recovery of coastal
Mississippi from the hurricanes of 2005 and to increase the resilience of the coast against
damage from future storms. The ROD for the MsCIP PEIS recommended several key
elements for phased implementation over the next 30-40 years. The Comprehensive Plan, as
evaluated in the MsCIP PEIS, includes the comprehensive restoration of the Mississippi
barrier islands; restoration of more than 3,000 acres of wetland and coastal forest habitat;
acquisition of approximately 2,000 parcels, with relocation of residents, within the high
hazard area; improvement of a levee at the Forest Heights community in Gulfport,
Mississippi; a flood-proofing demonstration in Waveland, Mississippi; and the study of
53 other hurricane and storm damage risk reduction and ecosystem restoration options
across the coastal area.

The Supplemental Appropriations Act, 2009 (P.L. 111-32), provided funds and direction to
the Secretary of the Army to restore historical levels of storm damage risk reduction to the
Mississippi Gulf Coast through barrier island and ecosystem restoration. The MsCIP PEIS
addressed the general plan for comprehensive barrier island restoration, but the final design
was not complete at the time because specific sand borrow sources and the placement
templates had not been determined. To ensure full compliance with the National
Environmental Policy Act (NEPA), the USACE’s Mobile District prepared this Supplemental
Environmental Impact Statement (SEIS) in cooperation with other federal, state, and local
agencies. This SEIS is tiered from the MsCIP PEIS (USACE, 2009a), which evaluated a full
range of barrier island ecosystem restoration alternatives, from very limited restoration of
East Ship Island and West Ship Island to massive restoration of the islands” historical
dimensions (USACE, 2009a). The ROD for the MsCIP PEIS recommended a comprehensive
restoration plan that combined two of these alternatives (USACE, 2010a). Therefore, new
alternatives to barrier island restoration and protection of the Mississippi Sound are not
considered in this SEIS. Rather, the alternatives considered herein are focused specifically on

ES090913062856 11
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MSCIP COMPREHENSIVE BARRIER ISLAND RESTORATION FINAL SEIS

site-specific borrow areas, placement area design, and construction methods for
implementing the barrier island restoration plan.

The USACE is serving as the lead federal agency during preparation of the SEIS. The
following agencies have participated in the development of the Tentatively Selected Plan
(TSP) and have agreed to participate as cooperating agencies:

e U.S. Environmental Protection Agency (USEPA);

e U.S. Department of the Interior —National Park Service (NPS), U.S. Fish and Wildlife
Service (USFWS), Bureau of Ocean Energy Management (BOEM), and U.S. Geological
Survey (USGS);

e U.S. Department of Commerce (USDOC) —National Oceanic and Atmospheric
Administration (NOAA) and National Marine Fisheries Service (NOAA Fisheries);

e Mississippi Department of Marine Resources (MDMR);

e Mississippi Department of Environmental Quality (MDEQ);

e Mississippi Department of Archives and History;

e Mississippi Museum of Natural Science; and

e Alabama Department of Conservation and Natural Resources.

As a federal agency with jurisdiction to manage the resources available on the outer
continental shelf (OCS), BOEM was invited by USACE to participate as a cooperating
agency in the preparation of the SEIS. This partnership was developed to fulfill BOEM’s
mandatory statutory environmental and leasing requirements for the completion of a
Memorandum of Agreement, which will serve as a negotiated lease agreement for the
designated OCS borrow. As a cooperating agency, with respect to NEPA, BOEM:

Participated in the NEPA process;
e Participated in the consultation process;

e Assumed, at the request of USACE, responsibility for developing information and
preparing environmental analyses for which BOEM has special expertise; and

e Made available staff support at the lead agency’s request to enhance the
interdisciplinary capability of USACE.

BOEM also agreed to participate in the required Endangered Species Act (ESA) Section 7
consultation, the Magnuson-Stevens Fishery and Conservation Management Act Essential
Fish Habitat consultation (Section 305), the National Historic Preservation Act of 1966
(NHPA) Section 106 process, and the Coastal Zone Management Act Section 307 consistency
determination. As the lead federal agency for ESA Section 7 and the Essential Fish Habitat
(EFH) consultations, USACE notified USFWS and NMFS of its lead role and BOEM's
cooperating status. Through this partnership, USACE jointly submitted, with BOEM, the
ESA Section 7 and EFH assessments to USFWS and NMFS. USACE also acted as the lead
federal agency for Section 106 compliance in accordance with 36 Code of Federal

12 ES090913062856
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1. INTRODUCTION

Regulations (C.F.R.) Part 800.2(2) while BOEM acted as a cooperating agency for Section 106
compliance, offering input and consultation as needed.

The USACE conducted extensive public involvement during development of the MsCIP
PEIS. Those efforts, along with public involvement associated with development of this
SEIS, are summarized in Section 7.

1.1  Mississippi Coastal Improvements Program
Comprehensive Plan

The Mobile District, in partnership with the State of Mississippi, developed the MsCIP PEIS
to address cost-effective solutions for hurricane and storm damage risk reduction, saltwater
intrusion, shoreline erosion, and preservation of fish and wildlife (USACE, 2009a). The
MsCIP PEIS uses a systemwide approach linking structural and nonstructural hurricane and
storm damage risk reduction elements with ecosystem restoration elements, all with the
goal of providing a coastal community that is more resilient against hurricanes and storms.
The plan used a “Lines of Defense” concept incorporating a group of alternative measures
that function together as a comprehensive approach to addressing problems and
opportunities. The grouping of alternative measures integrates structural, nonstructural,
and ecosystem restoration measures. This concept progresses geographically from the
offshore barrier islands to what could be considered the inland surge extent of the worst
possible theoretical storm (USACE, 2009a). The MsCIP PEIS identified, screened, evaluated,
prioritized, and optimized a broad array of alternatives. Comprehensive barrier island
restoration, as a first line of defense against hurricane and storm damage, was one of several
key elements recommended in the MsCIP PEIS (USACE, 2009a). Restoration of the
Mississippi barrier island system would provide significant systemwide benefits to the
habitats of the Gulf Islands National Seashore (GUIS) and other ecosystems, as well as
economic benefits associated with damage and fishery losses avoided and other regional
benefits (USACE, 2009a). Most notably, comprehensive barrier island restoration would
help maintain the fragile Mississippi Sound ecosystem with its economic, recreational,
environmental, and aesthetic benefits, and provide additional habitat for federally protected
species of sea turtles and birds. The analyses provided in the MsCIP PEIS indicate that the
comprehensive barrier island restoration would result in the restoration of 1,150 acres of
critical coastal zone habitats and improvement to the water quality of the Mississippi Sound
by maintaining the salinity regime in the Sound. In addition, some level of protection would
be afforded to cultural sites on East Ship Island and West Ship Island, which are listed on
the National Register of Historic Places (NRHP). Other benefits would include annual
hurricane and storm damage risk reduction of $20 million to mainland Mississippi, $470,000
in average annual recreation benefits, and $43 million in average annual fishery losses
avoided.

Given the chronic erosion processes along the barrier islands and their threat to natural and
cultural resources, NPS—in collaboration with USACE, USGS, NOA A Fisheries, USEPA,
NOAA, USFWS, MDEQ, and MDMR —concluded in the MsCIP PEIS that specific
emergency actions and long-term habitat restoration are crucial for preserving and
protecting the Mississippi barrier islands and their natural and cultural resources. As such,
this SEIS for Mississippi barrier island restoration reflects extensive interagency consultation
and collaboration.

ES090913062856 13
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1.2 Barrier Island Restoration Project Area

The project area for the comprehensive restoration of the Mississippi barrier islands extends
from the mainland coast of Mississippi (Hancock, Harrison, and Jackson Counties) to the
south across the Mississippi Sound and the Mississippi-Alabama barrier islands into the
northern Gulf of Mexico to a distance about 8 miles seaward of the barrier islands

(Figure 1-1). The Mississippi Sound is a shallow, estuarine body of water ranging 6 to

12 miles wide, extending approximately 90 miles along the coast from the juncture with Mobile
Bay, Alabama, west to the mouth of Lake Borgne, Louisiana. Several navigation channels
traverse the Mississippi Sound. The Gulf Intracoastal Waterway (GIWW) provides a
shallow-draft channel for navigation that parallels the mainland coast through the entire
length of the Mississippi Sound. Three Federal navigation channels —Gulfport, Biloxi, and
Pascagoula —extend into the Mississippi Sound from the Mississippi mainland, and one
channel, Bayou La Batre, extends into the Sound from the Alabama mainland. The USACE
actively maintains these five channels.

A chain of six sandy barrier islands 6 to 12 miles offshore of Mississippi and Alabama
separate the Mississippi Sound from the northern Gulf of Mexico. From east to west, the
islands are Dauphin Island in Alabama and Petit Bois, Horn, East Ship, West Ship, and Cat
Islands in Mississippi (Figure 1-1). The barrier island chain includes dynamic and diverse
habitats that are part of a complex integrated system of beaches, dunes, marshes, maritime
forest, bays, tidal flats, and inlets. The five eastern barrier islands (Dauphin, Petit Bois,
Horn, and East Ship Island, and West Ship Island) are within a littoral drift zone that moves
sand westward along the islands, resulting in their elongated shapes and westward
migration over time. The westernmost island, Cat Island, is believed to have originated as
part of the Alabama-Mississippi chain (Saucier, 1963; Frazier, 1967; Otvos, 1978; Kindinger
et al., in press). However, wave climate altered by the growth of the St. Bernard Delta into
the northern Gulf of Mexico significantly sheltered the island from south and southeast
waves that supplied sediment to the island around 4,000 years ago (Frazier, 1967; Penland et
al., 1985; Otvos and Giardino, 2004; Twichell et al., 2011; and Kindinger et al., in press). Due
to the change in oceanic conditions, Cat Island is not part of the modern littoral drift system
that supplies sand along the Alabama-Mississippi barrier island chain (Byrnes et al., 2012;
Walstra et al., 2012). Thus, Cat Island has experienced more limited migration.

Ship Island exists as two island segments — East Ship Island and West Ship Island —
separated by Camille Cut (Figure 1-1). In 1969, Hurricane Camille breached a portion of
Ship Island that historically had been vulnerable to breaching. Hurricane Katrina
substantially changed the area of Camille Cut, and caused significant erosion of East Ship
Island. Although these breaches have partially healed naturally over time in the past,
studies by Morton (2008) and Byrnes et al. (2013) indicate that the current breach would not
heal as in the past. The breach remains today as a 3.5-mile-wide shallow submerged sandbar
between the two small islands.

Two maintained navigation channels extend through passes in the Mississippi barrier
islands. The Pascagoula Federal Navigation project extends through Horn Island Pass near
the west end of Petit Bois Island. The Gulfport Federal Navigation project Bar Channel
segment extends through Ship Island Pass near the west end of West Ship Island.

1-4 ES090913062856
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1. INTRODUCTION

All of Petit Bois, Horn, East Ship, and West Ship Islands, and parts of Cat Island, are within
the boundaries of the GUIS Mississippi unit under the jurisdiction of the NPS (Figure 1-1).
The U.S. Congress has designated Petit Bois and Horn Islands as the Gulf Islands
Wilderness under the Wilderness Act. The designation affords additional significance and
protection to the islands. The project area south of the islands includes portions of the OCS,
which are under the BOEM jurisdiction for leasing and regulating the recovery of minerals.
BOEM jurisdiction extends to the subsoil and seabed of all submerged lands seaward of
State-owned waters to the limits of the OCS.

1.3  Gulf Islands National Seashore

GUIS is a unit of NPS that includes natural, cultural, and recreational resources along the
northern Gulf of Mexico coasts of Mississippi and Florida. These resources include several
coastal defense forts spanning more than 2 centuries of military activity, with archaeological
features, coastal barrier islands, salt marshes, bayous and submerged seagrass beds,
complex terrestrial communities, emerald green water, and white sand beaches. The barrier
islands within GUIS are nationally significant for several reasons. Specifically, the islands:

¢ Contain an extensive collection of publicly accessible seacoast defense structures in the
U.S., representing a continuum of development from early French and Spanish
exploration and colonization through World War II;

e Provide for public recreational opportunities on natural and scenic island, beach, and
water areas that possess the rare combination of remaining undeveloped land in a
wilderness state, yet being close to major population centers;

e Provide habitat for several endangered species in diverse ecosystems, stopover habitat
for migratory birds, and critical nursery habitat for marine flora and fauna; serve as an
enclave for the complex terrestrial and aquatic plant and animal communities that
characterize the northern Gulf Coast; and illustrate the natural processes that shape
these unique areas;

e Contain land and marine archaeological resources that represent a continuum of human
occupation in a coastal environment and are important in enhancing the knowledge of
the past, including knowledge of the original inhabitants of this area of the Gulf Coast
and, later, their interactions with the earliest settlers; and

e Provide a benchmark to compare conditions in developed areas of the Gulf Coast to
natural areas within the park.

The Mississippi barrier islands within GUIS are Petit Bois, Horn, East Ship Island, West Ship
Island, and parts of Cat Island (Figure 1-1). In most cases, their boundaries extend 1 mile
from the shore. The exception is Cat Island, where the boundary between GUIS and state
waters is the mean high tide line. Also within the boundary is the manmade (subaerial, or
above the water surface) part of Disposal Area 10 (DA-10) of the Pascagoula Harbor project,
locally known as Sand Island. This island is located west of the Pascagoula Ship Channel
and north and east of the eastern end of Horn Island. In addition, NPS administers the
401-acre Davis Bayou area on the mainland near Ocean Springs, Mississippi.

ES090913062856 17
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The GUIS has the following purposes:

e Preserving, protecting, and interpreting the Gulf Coast barrier island and bayou
ecosystems and the system of historic coastal defense fortifications; and

e Providing for public use and enjoyment of these resources to the extent possible.

1.4 Additional Engineering and Design Studies

Preconstruction engineering and design studies relative to comprehensive barrier island
restoration began in July 2009. The purpose of the studies was to support the final

engineering and design for implementation of the project. Detailed studies provided data on

the site-specific aspects of proposed sand borrow locations and placement areas, and
procedures for construction of barrier island restoration elements. The following additional
studies were conducted on hydrodynamics, sediment transport, cultural resources, and
biological conditions within the project area to evaluate impacts of specific alternatives:

e Geophysical surveys to locate and quantify potential sand borrow locations that could
be useful in replenishing the sediment budget for the barrier islands (Appendix A);

e Sediment transport assessment to update the sediment budget for the barrier islands
(Appendix B);

e Site-specific modeling of sand transport, wave propagation, and geomorphic change
resulting from proposed sand placement and potential impacts of proposed nearshore
borrow areas (Appendix C);

e Hydrodynamic and water quality numeric modeling to refine the restoration alternatives
based on analysis of waves, currents, circulation, water quality, and sediment transport
(Appendix D);

e Analysis of littoral and shoreline impacts associated with borrow activities at the Cat
Island borrow area (Appendix E);

e Analysis of circulation and sediment transport potential associated with borrow activities
at DA-10 (Appendix F);

e Pipeline impact assessment, to simulate the potential impacts of borrow site excavation
on sediment transport along the Gulfstream Pipeline (Appendix G);

e Biological survey to characterize seagrass communities occurring in or adjacent to
potential borrow areas and littoral zone placement areas (Appendix H);

e Biological surveys to characterize benthic macroinvertebrate communities occurring in
potential borrow areas and littoral zone placement areas (Appendix I);

e Weekly bird surveys in five locations (eastern and western East Ship Island, eastern and
western West Ship Island, and Sand Island within DA-10) to characterize bird
communities (Appendix J);

e Summary of Gulf sturgeon (Acipenser oxyrinchus desotoi) telemetry monitoring at
Ship Island (Appendix K);

1-8 ES090913062856



[e>2Ne) (o< o)} Q1 =~ DN —_

[
—_

T W T Wy S g
O NI ON Ol WD

NN DN =
N — O O

1. INTRODUCTION

Engineering analysis of Camille Cut closure options (Appendix L);

NPS Wetland Statement of Findings —analysis of potential wetland impacts within the
GUIS based on NPS Director’s Order 77-1 (Appendix M);

Biological assessment —analysis of potential impacts on threatened and endangered
species (Appendix N);

Maps of essential fish habitat by species within the project area (Appendix O);

Analysis of alternatives related to wetland impacts under Section 404(b)(1) of the Clean
Water Act (CWA) (Appendix P);

Fish and Wildlife Coordination Act report evaluating impacts to wildlife resources from
water resource programs (Appendix Q);

Public involvement and agency correspondence (Appendix R);

Monitoring and Adaptive Management (MAM) Plan (Appendix S). The MAM Plan, was
developed to determine progress toward restoration success and to increase the
likelihood of achieving desired project outcomes in the face of uncertainty. The MAM
Plan is a living document and will be regularly updated to reflect monitoring-acquired
and other new information as well as resolution of and progress on resolving key
uncertainties and/ or discovering lessons learned to help with management of coastal
resources; and

Maritime cultural resource surveys to identify potential cultural resources were
conducted of all borrow and placement areas. Terrestrial cultural resource surveys were
conducted to identify potential cultural resources in all placement areas or areas where
ground disturbance may occur related to placement (staging and access) (Appendix T).

ES090913062856 19
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2. Purpose and Need

In 2005, Hurricanes Cindy, Katrina, and Rita caused an unprecedented level of destruction
within the Gulf Region of the U.S., most notably in Texas, Louisiana, and Mississippi.
During Hurricane Katrina, coastal Mississippi was the point of impact of the greatest tidal
surge that has hit the mainland U.S. in its recorded history (USACE, 2009a). Katrina affected
more than 90,000 square miles of the Gulf Coast region, caused almost complete destruction
of several large coastal communities, and seriously damaged numerous others. The
tremendous storms devastated the physical, natural, and human environments of the region.

In response, the U.S. Congress directed the USACE in 2005 to initiate two important and
related comprehensive planning efforts to address the devastation caused by the coastal
storms of 2005: the MsCIP and the Louisiana Coastal Protection and Restoration. Together,
these two planning efforts were intended to develop systemwide solutions to assist the
multi-state region of the U.S. Gulf Coast in recovering from the devastation caused by
storms and providing greater resilience against future storms.

The MsCIP was authorized by the Department of Defense Appropriations Act, 2006
(P.L. 109-148), enacted December 30, 2005. The law directed the Secretary of the Army to
conduct an analysis and design for comprehensive improvements or modifications to
existing improvements in the coastal area of Mississippi in the interest of hurricane and
storm damage risk reduction, prevention of saltwater intrusion, preservation of fish and
wildlife, prevention of erosion, and other related water resource purposes.

The comprehensive vision for the MsCIP is a coastal Mississippi that is more resilient and
less susceptible to risk from hurricane and storm surge. The MsCIP PEIS evaluated an array
of near- and long-term strategies intended to render the region more resilient and less
susceptible to damage resulting from a variety of future coastal storms, including those
equaling or exceeding the 2005 hurricanes (USACE, 2009a). The pursuit of resilience for
coastal Mississippi led to the development of the Lines of Defense approach as described in
Section 1.1 of the MsCIP PEIS, beginning with the offshore barrier islands and moving
inland to the extent of the maximum probable surge. Within this zone both natural and
manmade features are linked in a comprehensive storm damage risk reduction plan. The
MsCIP PEIS further identified systemwide opportunities to promote the long-term
sustainability of physical, human, and natural resources. These include restoring barrier
island and mainland environments, protecting coastal environments, and reducing
saltwater intrusion within the Mississippi Sound coastal environment (USACE, 2009a).

The ROD for the MsCIP PEIS included a recommendation for implementing comprehensive
barrier island restoration to provide a first line of defense for reducing the vulnerability and
increasing the resilience of the coastal Mississippi region against future hurricanes, storms,
and storm surges; to improve barrier island habitat; and to protect the estuarine nature of
water in the Mississippi Sound. P.L. 111-32, enacted June 24, 2009, authorized and funded
barrier island and ecosystem restoration elements, to restore historical levels of storm
damage risk reduction to the Mississippi Gulf Coast.

ES090913062856 2-1
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2.1  Purpose of Proposed Action

Per the MsCIP PEIS, the purpose of the Proposed Action is to evaluate options to implement
comprehensive restoration of the Mississippi barrier island system through the placement of
sand to restore barrier islands and to supply sand for littoral transport. This SEIS has been
prepared to evaluate the specific alternatives for sand borrow areas, placement options,
engineering and design alternatives, and construction methods.

This SEIS will be used to support the NEPA compliance requirements for the federal
agencies with jurisdiction over parts of the TSP project area, including USACE, the NPS, and
the BOEM. As a federal agency with jurisdiction to manage the resources available on OCS,
BOEM was invited by USACE to participate as a cooperating agency in the preparation of
the SEIS. BOEM's connected, though separate, proposed action is to issue a negotiated
agreement pursuant to its authority under the Outer Continental Shelf Lands Act for use of
sand, gravel, and shell resources for Coastal Storm Damage Reduction (CSDR) projects from
the OCS.

2.2 Need for Proposed Action

As described in the MsCIP PEIS and ROD, implementation of the recommended
comprehensive restoration of the barrier islands is required to achieve the goals outlined in
the MsCIP PEIS. The restoration of the Mississippi barrier island system is needed to:

e DProtect and maintain the estuarine ecosystem of the Mississippi Sound and to reduce
storm damage incurred along the mainland coast of Mississippi;

e Preserve and protect the Mississippi barrier islands and their natural and cultural
resources;

e Reduce erosion and land loss of the barrier islands, especially East and West Ship
Islands, and Cat Island to the west; and

e Enhance the long-term sand supply to the littoral drift system, which historically has
maintained the Mississippi barrier islands through natural processes.

The Proposed Action evaluates various alternative means of achieving these goals.

2-2 ES090913062856



3. Description of the Tentatively Selected Plan
and Alternatives

This chapter describes the range of alternatives considered for site-specific implementation
of Comprehensive Barrier Island Restoration, including an evaluation of reasonable
alternatives to meet the project objective, per Council on Environmental Quality (CEQ)
regulations implementing NEPA (40 C.F.R. Parts 1500 - 1508). Alternatives considered in
this SEIS are tiered from the MsCIP PEIS; thus alternatives that were evaluated and rejected
under the MsCIP PEIS are not carried forward for analysis in this document. The action
alternatives considered include potential sand borrow locations and site-specific options for
implementing restoration at sand placement locations authorized for construction. For each
alternative carried forward for further consideration, a discussion of the affected
environment (Section 4) and potential environmental effects (Section 5) provides a clear
basis for decision-makers and the public to make an informed decision for the identification
of the TSP.

Since much of the proposed project is located within the boundaries of the GUIS Mississippi
unit, the alternatives are also evaluated for compliance with NPS policies. Restoration of
barrier islands that have been impacted by human activities, such as dredging, is consistent
with such policies. In addition, several borrow sites are outside or partially outside waters
of the State of Mississippi, including Petit Bois-AL (PBP-AL East and PBP-AL West) and
Petit Bois Pass-OCS (PBP-OCS East 1-5, PBP-OCS West 1 and PBP-OCS West 3-6). PBP-AL
East and PBP-AL West are located within Alabama state waters, PBP-OCS West 1 and 3 are
located within Mississippi state waters, and the OCS and PBP-OCS West 4, 5, and 6 as well
as PBP-OCS East 1 through 5 are located completely within OCS waters. Evaluation of these
borrow alternatives for compliance with requirements that may be imposed by the State of
Alabama or the BOEM in consideration of:

o The State of Alabama owns the title to lands underlying coastal waters to a line
3 geographical miles distant from its coastline (see 43 U.S.C. § 1301, et seq.). The
United States has paramount rights in these waters for purposes of commerce,
navigation, national defense, and international affairs, none of which apply to the
removal of sand for the purposes of beach or island restoration. The State’s position is
removal of sand within the state boundaries will be done in accordance with State Law
(AL Code 9-15-52) and either a direct sale or royalty payment may be charged for
removal.

¢ Discussions with the current State of Alabama officials indicate what the State’s position
is toward the acquisition of sand that may be necessary to complete implementation of
the restoration. Per these discussions the State has indicated that sand will be offered at
a royalty rate of $7.00 per cubic yard measured at the borrow site with a minimum
quantity of 3 million cubic yards from the sites designated as PB-AL East 3 or PB-AL
West 2 and 3 as discussed in the SEIS. Payment would be requested 60 days in advance
of the advertisement of a contract for the removal of sand from these sites. The United
States right to remove sand from the designated sites would begin upon payment for the
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3 million cubic yards and the United States would have 30 months to complete removal
of this sand from the Alabama sites. Should the United States need any additional
quantity of sand above the 3 million cubic yards discussions would be renewed with the
then current State officials.

BOEM is the agency of the Department of the Interior tasked with managing the
extraction of offshore minerals from the OCS. While the largest component of this
management is related to exploration for and development of oil and gas resources, the
BOEM is also responsible for what are loosely referred to as "non-energy minerals"
(primarily sand and gravel) obtained from the ocean floor. Dredging of sediment
resources within the OCS requires authorization by the BOEM for use during
construction and maintenance. P.L. 102-426 [43 United States Code (U.S.C.) 1337(k)(2)],
enacted October 31, 1994, gave BOEM the authority to negotiate, on a noncompetitive
basis, the rights to OCS sand, gravel, and shell resources for CSDR projects; beach or
wetlands restoration projects; or for use in construction projects funded in whole or part
by or authorized by the federal government. BOEM jurisdiction for leasing and
regulating the recovery of minerals extends to the subsoil and seabed of all submerged
lands seaward of State-owned waters to the limits of the OCS. Any sand removed from
the OCS requires review and an agreement from the BOEM.

Recognizing the potential for borrow area resources to be identified within the OCS,
BOEM has agreed to serve as a cooperating federal agency on this study and may
undertake a connected action (i.e., authorize use of the OCS borrow area) that is related
to, but unique from the USACE proposed action. BOEM's proposed action is to issue a
negotiated agreement pursuant to its authority under the Outer Continental Shelf Lands
Act.

BOEM also agreed to participate in the required ESA Section 7 consultation, the
Magnuson-Stevens Fishery and Conservation Management Act EHF consultation
(Section 305), the NHPA Section 106 process, and the Coastal Zone Management Act
Section 307 consistency determination. As the lead federal agency for ESA Section 7 and
the EFH consultations, USACE notified USFWS and NMFS of its lead role and BOEM's
cooperating status. Through this partnership USACE jointly submitted, with BOEM, the
ESA Section 7 and EFH assessments to USFWS and NMFS. USACE also acted as the lead
federal agency for Section 106 compliance in accordance with 36 C.F.R. Part 800.2(2)
while BOEM acted as a cooperating agency for Section 106 compliance, offering input
and consultation as needed.

Section 3.1 describes the TSP from the MsCIP PEIS. The TSP represents USACE’s initial
plan for restoration. It serves as the basis for development of the final design for
implementing the authorized construction project as determined through additional
detailed studies conducted under the Mississippi Barrier Island Restoration component
of the MsCIP Comprehensive Plan.

Section 3.2 describes the detailed engineering and design evaluations, and alternatives
analysis, conducted for three key components of restoration: sand borrow sites; sand
placement sites and design; and construction methodology. Potential borrow sites were
screened as part of extensive geophysical and hydrodynamic studies according to their
technical feasibility, potential impacts, and efficacy for providing sand of sufficient quality
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3. DESCRIPTION OF THE TENTATIVELY SELECTED PLAN AND ALTERNATIVES

and quantities required to meet the purpose of and need for the proposed project. Potential
sand placement locations and designs were evaluated as part of site-specific
geomorphologic, sediment transport, and hydrodynamic studies. Engineering designs were
evaluated based on project stability and lifespan considerations, as well as characteristics of
available sand sources. Construction method options were evaluated based on their ability
to provide sufficient quantities of compatible sand of the proper mix to achieve the longest
stable restoration without future maintenance. As part of the evaluation process, each
construction method was screened for environmental concerns to avoid or minimize
potential adverse impacts.

Section 3.3 summarizes the alternatives that were considered but were not carried forward
for further analysis based on the findings of the detailed studies in Section 3.2.

Section 3.4 describes the alternatives retained for further analysis in this SEIS. Two primary
alternatives are carried forward: No Action and the TSP with Borrow Site Option 4. Three
additional borrow site options in support of the proposed restoration are also analyzed
(Borrow Site Options 1, 2, and 3). These alternatives are evaluated in the remainder of the
document.

3.1 Proposed Action, Programmatic Environmental Impact
Statement of June 2009

As noted, the USACE's initial plan for restoration under the PEIS serves as the basis for
development of alternative actions in this SEIS. The proposed Comprehensive Barrier Island
Restoration as described in the MsCIP PEIS includes the restoration of the Mississippi
barrier islands through the placement of up to 22 million cubic yards (mcy) of sand within
the GUIS Mississippi unit and an undetermined quantity of sand near Cat Island. In the
MsCIP PEIS, the overall recommendation to return sand to the system (Figure 3-1) included:

e Filling Camille Cut, the 3.5-mile breach in Ship Island;

e Adding sand to the littoral system on east end of Petit Bois Island;

¢ Adding sand to the littoral system on the east end of East Ship Island; and
e Adding sand to the littoral system on the east end of Cat Island.

The overarching goal of the barrier island restoration component of the MsCIP is to enhance
sediment transport among the islands to mimic a natural state as much as possible given the
realities of navigation channel dredging, climate change (sea level change), and other
anthropogenic activities. Initial planning with the NPS indicated that support of the project
could be obtained if restoration were limited to an initial sand placement, to compensate for
anthropogenic activities, with no additional maintenance thereafter, thus allowing natural
coastal processes to shape the islands in the future. This complies with the NPS
Management Policies (2006) and Director’s Order 12 (2011), which allows restoration of
lands disturbed by human activities and protection of significant cultural resources in NPS
units.

The following sections detail the development of alternatives for barrier island restoration.
These alternatives are tiered from the MsCIP PEIS and are intended to serve the original
project goals while meeting the NPS Management Policies (2006) and Director’s Order 12
mentioned above.
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3. DESCRIPTION OF THE TENTATIVELY SELECTED PLAN AND ALTERNATIVES

3.2  Detailed Engineering and Design Evaluations and
Alternatives Analysis

All of the alternatives considered in this SEIS are based on the information presented in the
Comprehensive Barrier Island Restoration Plan of the MsCIP PEIS, which included the
placement of up to 22 mcy of sand within the GUIS Mississippi unit and an undetermined
quantity of sand to be placed near Cat Island. These volumes of material were based on an
analysis of historical dredging records between 1897 and 2007.

Based on an updated evaluation of historical dredging records from the period of initial
authorization and construction of the Pascagoula Harbor navigation channel in 1897 to the
present day (specified as 2010), it was determined that approximately 25 mcy of new work
and maintenance material has been dredged from the channel within the active littoral zone
(Appendix B). This amount is 3 mcy more than the 22 mcy specified in the authorizing
MsCIP documents, which analyzed dredging records between 1897 and 2007.

Horn Island Pass dredging and survey data for the period 1917 to 2009 were compared to
determine the amount of dredged material potentially placed outside the littoral zone
through anthropogenic actions. It was determined that 13.1 mcy were placed outside the
active littoral cell of the barrier island chain near Horn Island Pass between 1917 to 1920 and
2005 to 2010 (Appendix B).

The original MsCIP PEIS evaluated a general restoration plan that included the placement of
material between East and West Ship Islands to fill Camille Cut, with preliminary estimates
of the volume of fill material required. For this analysis, a more detailed design was
completed to identify the most effective plan for restoring the barrier island system. The
options evaluated included various design configurations using varying quantities and
multiple sources of sand with different median grain sizes based on historical topographic
surveys, bathymetric surveys, dredging records, and a suite of morphological modeling
efforts.

Development of options is organized into three key elements required for implementation
of the Comprehensive Barrier Island Restoration: potential borrow sites (Section 3.2.1), sand
placement evaluations (3.2.2), and construction methodology (Section 3.2.3.). A series of
design and modeling steps were completed, including field data collection, a preliminary
desktop analysis to generally define volume and grain size of material needed, an analysis
of the effects of multiple storm events on the design and sediment pathways in the system,
and an evaluation of alternatives with a coarser fill material and lower berm elevations.
Lastly, additional modeling was conducted to estimate future morphological response of the
island with and without restoration. The following sections contain a summary of the
detailed engineering and design evaluations.

The MsCIP PEIS compared several barrier island restoration alternatives based on
contributions of each alternative to elements comprising the System of Accounts (National
Economic Development, Regional Economic Development, Other Social Effects, and
Environmental Quality), risk and uncertainty, and stakeholder preference (Engineer
Regulation 1105-2-100). At the programmatic level, the initial analysis of alternatives
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MSCIP COMPREHENSIVE BARRIER ISLAND RESTORATION FINAL SEIS

assumed that borrow areas would be available within the immediate area and that the
studies conducted for this SEIS would be used to further evaluate potential sources.

3.2.1 Potential Borrow Sites

To identify specific potential borrow sites for barrier island restoration, alternative locations
were evaluated in this SEIS based on the following criteria:

e Sufficient sand quantity and compatibility with placement areas in terms of grain size,
shape, color, and other physical characteristics;

e Location outside of the active littoral transport system;

¢ No significant adverse wave focusing or negative impact to the transport system
following removal;

o Cost-effective to obtain and transport sand to the placement site; and
e Compatible with NPS management policies and objectives.

Sand texture (grain size, percent fines, angularity) and color characteristics were carefully
considered during project design based on the stability expected in the restored areas,
project longevity without future maintenance, and aesthetic qualities of the restoration.
Ideally, sand used for island restoration would have essentially the same physical
characteristics as the sand on the islands, so it would have nearly the same gradation,
particle shape, and color. Thus, the sand added would become part of the natural transport
system and enhance the barrier island habitat.

Borrow site analysis focused on maintaining the natural littoral drift by identifying sites
outside of the littoral transport system. Removal of sand from the littoral zone could
accelerate erosion on the islands within the system, which would be contrary to the goal of
the barrier island restoration. Impacts to wave propagation also were considered when
identifying borrow sites.

The cost-effectiveness of borrow sites was evaluated based on the estimated site-specific
costs of dredging and transporting material. Borrow sites were evaluated based on the
likelihood of impacts on biological resources, including essential fish habitat (EFH) and
critical habitat for threatened or endangered species.

Identification of potential borrow sites involved two primary investigations: beach sand
compatibility investigations as described in Section 3.2.1.1, and sand borrow site
investigations as described in Section 3.2.1.2. Beach sand samples were collected to quantify
and qualify native sand material on the barrier islands. The results of these samples were
compared to data from sediment surveys of potential sand borrow areas to identify suitable
sources of sand for restoration.

3.2.1.1 Beach Sand Compatibility Investigations

The initial step in identifying sand borrow areas was to characterize the beach sand on the
barrier islands for comparison with sand from the prospective borrow sites. To determine
compatibility requirements for any sand placed within GUIS boundaries, samples of beach
sand were taken at several locations in 2006, 2009, and 2010 (Appendix A). The samples
were analyzed for color, angularity, grain size (based on diameter), and gradation

3-8 ES090913062856
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3. DESCRIPTION OF THE TENTATIVELY SELECTED PLAN AND ALTERNATIVES

(Table 3-1). In addition, transects were sampled across two of the islands and composite
samples were taken to depths of several feet in 2010 (Table 3-2 and Appendix A). The
samples were collected to determine the variability of grain sizes across the islands and
variability with depth.

Most of the sand on the Mississippi barrier island beaches is light gray, and subangular to
rounded in shape, with a median particle diameter (D50) ranging from 0.30 to

0.51 millimeter (mm) (Table 3-1). Sand distributed across the islands tends to exhibit greater
variation in D50 grain size with depth, ranging from 0.21 to 0.48 mm as indicated by
sampling below the surface at West Ship Island (Table 3-2). Composite samples to depths of
-4 or -5 feet at West Ship Island have D50 grain size ranging from 0.27 to 0.37 mm.

TABLE 3-1
Summary of Beach Sediment Surface Sampling for Compatibility Comparisons
D50 Grain
Typical Size (mm)¢

Locations? Years® Description Color¢ Range
Cat Island
East shore of north spit; east shore of 2009 Fine-grained sands; Light gray 0.31-0.33
south spit Subangular to rounded
West Ship Island
North beach at pier; central portion of 20086, Medium poorly graded Light gray; 0.30-0.47
island; south beach; boat dock on 2009 sand; subangular to gray; dark
north shore; end of boardwalk, south rounded; some dark gray; light
shore; east end on north shore; east particles on central part of brownish
end on south shore island and south beach gray
Island Transect 2010 Poorly graded sand 0.21-0.45
East Ship Island
North beach; south beach; west tip; 2006, Medium poorly graded Light gray; 0.32-0.32
east end on north shore; east end on 2009 sand; subangular to black (peat)
south shore rounded; some organic peat

on south beach

Horn Island
North beach; south beach; boat dock 20086, Medium poorly graded Light gray; 0.33-0.51
on north shore; end of path from boat 2009 sand; subangular to gray; olive
dock on south shore; eastern end on rounded gray; white
north shore; eastern end on south
shore; sand spit east of eastern end
of island
Island Transect 2010 Poorly graded sand 0.28-0.48
DA-10/Sand Island
South shore 2009 Subangular to rounded Light gray 0.33
Eastern side, center, western side 2011 Medium to fine sand; NA 0.30-0.39

subangular to rounded
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TABLE 3-1
Summary of Beach Sediment Surface Sampling for Compatibility Comparisons

D50 Grain
Typical Size (mm)¢
Locations? YearsP Description Color¢ Range
Petit Bois Island
North beach; south beach; north 2006, Medium poorly graded Light gray 0.34-0.39
shore in center of island; south shore 2009 sand; subangular to
in center of island; east end on north rounded

shore; east end on south shore

Source: Appendix A
a See sample location maps in Appendix A of the Geophysical Report, which is Appendix A of this SEIS.

b 2006 samples collected by USACE analyzed for color and angularity; 2009 samples collected by USACE
and NPS analyzed for color and angularity, and tested for grain size at a contract engineering laboratory;
2010 samples tested for grain size.

¢ Munsell color of wet or dry sediment; if more than one color, presented in decreasing frequency of
observation.

d Range and average provided if more than one sample; sample value provided if single sample.

TABLE 3-2
Summary of Beach Sediment Profile Sampling at West Ship Island
Depths from 0.0-5.0 feet Depth of Sample (ft) D50 Grain Size (mm)

West Ship Island (WSI-5-10) @ 0.0-1.5 0.37
1.5-3.0 0.34
3.0-4.5 0.32

West Ship Island (WSI-12-10) 1.0-2.0 0.33
2.0-3.0 0.27
3.0-4.0 0.28

West Ship Island (WSI-13-10) 1.0-2.0 0.34
2.0-3.0 0.27
3.0-4.0 0.27
4.0-5.0 0.32

Source: Appendix A
a See Figure 3.2.3.3 in Appendix A of Appendix A to this SEIS

For compatibility with the native material on the island and fill stability, well sorted to
poorly sorted subangular sands, light gray to gray in color, with median grain size greater
than 0.28 mm and percent fines less than 10 percent were considered to be optimum for
barrier island restoration efforts. Placed sands with up to 10 percent fine sediment content
were considered acceptable, while 15 percent fines content was considered the maximum
allowable content for dredging. The dredging process typically winnows out fine sediments
when the sand is being mined, transported, and placed because these sediments tend to
remain suspended in the slurry water. Therefore, sands containing up to 15 percent silts or
clays are expected to have a percentage closer to 10 percent following placement as
compared to their in situ condition. Natural coastal processes further winnow out fine
sediments over time following placement. Other material was considered provided that the
overfill ratio, which is a function of grain size compatibility of the composite fill, was within
acceptable limits.
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3. DESCRIPTION OF THE TENTATIVELY SELECTED PLAN AND ALTERNATIVES

3.2.1.2 Borrow Sites Investigation and Analysis

Identifying and delineating borrow areas is a multi-step, iterative process. It begins with
researching available literature from federal and state entities, published academic and
private sector research papers, and consultation with subject matter experts. The results
from this research direct the field work for the next phase. Borrow area delineation is based
in part on the results of geophysical surveys, vibracore sampling, bathymetric surveys, and
cultural resource surveys. Modeling of a potential borrow area’s effects on wave action is
also a consideration, but mostly for areas in shallower water or near natural or man-made
structures that may be adversely affected by the removal of the sediment. Other external
factors, as discussed previously in Section 3.2.1, contribute to the complexity of the task.
Quality control of dredged material is difficult and a 2-foot buffer between the bottom of cut
elevations and the top of any significant clay or silt stratum was implemented during
planning. In general, the process to delineate a borrow area, following the research phase,
consists of the following steps, which are usually iterative and not necessarily chronological:

¢ Geophysical surveys are conducted to provide a large-scale view of the geology in a
particular study area and can identify potential sand bodies. They provide a subsurface
view of a potential borrow area and can indicate the areal extent, thickness, and
orientation of a sand deposit. The surveys assist with identifying the horizontal and
vertical boundaries of a delineated borrow site. They are somewhat limited in that they
do not always “see” clay or silt layers and sediment sampling is necessary to physically
validate the models.

e Vibracore samples are used to validate and improve the geophysical survey’s
stratigraphic model and provide grain size, color, angularity, and fine sediment content
data for the sediments in the various strata. They provide the ground-truth of what
sediments are actually there and determine whether a sand body meets the established
textural requirements for borrow material. The surveys assist with data gaps when the
geophysical survey cannot see certain stratigraphy due to the material type, e.g., clays.

e Bathymetric surveys provide the actual seafloor surface elevations for use in shaping the
borrow area and determining dredge cut elevations and borrow quantities. These
surveys are especially important for areas of varied relief, such as the area south of Petit
Bois Island, where suitable sand deposits are contained mostly within the boundaries of
shoals and the borrow area must be confined to the shape and orientation of the shoal.
The bathymetry is also useful in understanding the effects the borrow area’s side slopes
will have on the areas adjacent to them.

e Cultural resource surveys identify potential objects of historical significance that must
be avoided within the proposed borrow area. This can result in the borrow area either
being reconfigured with a buffer around the object, or complete elimination of the site if
the buffer proves too large for the area to be economically feasible to mine.

e Areal boundaries are drawn to best fit the extent of the suitable sand deposit, given the
constraints identified by the geophysical survey, the vibracores, and the bathymetric and
cultural resource surveys. Subareas, or cells, are designed, as necessary, to optimize the
dredgeable quantity within these boundaries by altering cut elevations to fit the
deposit’s thicknesses. After the boundaries are established, volumes of the sand can be
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calculated for each area and subarea using end-area calculations. The textural
characteristics of the sediment can then be calculated for each borrow area to ensure
they meet the fill requirements established at the beginning of the investigation.

Under an interagency agreement, the USGS conducted an extensive geophysical
investigation program to locate and quantify potential sand borrow locations (Twichell

et al., 2011). The first and second series of surveys occurred in 2010 and 2013, respectively.
Review of geophysical survey documents and records led to identification of areas deemed
geologically conducive to the presence of large sand deposits. The USGS, in collaboration
with USACE, surveyed much of the inner shelf offshore of the Mississippi barrier islands to
define the shallow stratigraphy of the region and assess the distribution and extent of
sediment deposits that could be dredged for the large volume of material needed for
restoration. Geophysical and bathymetric surveys collected by the USGS and vibracores
collected by USACE in 2010 and 2011 were integrated to help identify potential sand
sources. The core samples, collected using a vibracore sampler with a 20-foot core barrel,
allowed geologists to verify the stratigraphy identified by the geophysical surveys, identify
sand deposits, and make initial observations of sediment textural and color characteristics.

Vibracore locations were selected in nine areas identified near the barrier islands, from
Cat Island eastward to Petit Bois Pass (Figure 3-2):

¢ Gulfport Channel; ¢ Dog Keys Pass;

e Mississippi Sound; ¢ Horn Island Pass;

e CatlIsland; e DA-10/Sand Island; and
e Ship Island Pass; e Petit Bois Pass.

e Ship Island;

In addition to the nine potential borrow locations investigated as part of the 2010 and 2011
geotechnical sampling events, sand from upland disposal sites in the Lower Tombigbee
River was evaluated. The upland borrow source was included in the evaluation because
initial studies during the PEIS found significant quantities of sand available from several
disposal areas along the river. Furthermore, these sites are close to their disposal capacity,
so the beneficial reuse options were considered. Initial concerns about use of the material
focused on the potential color of the material and grain size compatibility with the
placement areas. The St. Bernard Shoals were another area initially considered as a possible
source of sand. They consist of two major shoal fields located approximately 25 kilometer
(km) southeast of the Chandeleur Islands. While the shoals contain significant quantities of
sand, several studies indicated that the grain size would be smaller and the color darker
than needed for this project. The distance from the project site (approximately 40 miles
south-southeast of Ship Island) was also considered too far. Therefore, this area was not
sampled by USACE during the geotechnical investigation (Note: These sites are not shown
in Figure 3-2 because of distance from restoration sites).
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3. DESCRIPTION OF THE TENTATIVELY SELECTED PLAN AND ALTERNATIVES

In 2012 and early 2013, USACE conducted more investigations to further evaluate potential
sand quality in the Petit Bois Pass (including Petit Bois Alabama [PBP-AL], Petit Bois
Mississippi [PBP-MS], and Petit Bois Outer Continental Shelf [PBP-OCS]) and the Horn
Island sites. Field sampling events were completed using vibracores, and samples were
again analyzed for grain size, percent fines, and color. Results of these investigations (see
Appendix A and Table 3-3) provide the basis for evaluating the compatibility of sand in
potential borrow area locations (in terms of color, shape, percent fines, and size
characteristics) with sands on barrier island beaches (Tables 3-1 and 3-2).

In August 2013, the USGS conducted a geophysical survey of the Mississippi inner shelf
area south of Petit Bois Island. This survey helped to fill data gaps from the first survey
regarding the near-surface stratigraphy. This survey collected the same data types as the
original 2010 survey and identified several large shoals and subsurface features containing
sandy deposits. The USGS provided USACE with isopach maps and proposed vibracore
locations to gain further information about the features.

From November 2013 through February 2014, USACE conducted vibracore sampling of the
area surveyed by the USGS. Additional samples were also collected in the Horn Island Pass
area to augment information gathered in the 2010 and 2012 sampling events. Field sampling
was completed using vibracores, and samples were again analyzed for grain size, percent
fines, and color. Results of these investigations (see Appendix A and Table 3-3) provide the
basis for evaluating the compatibility of sand in potential borrow area locations (in terms of
color, shape, percent fines, and size characteristics) with sands on barrier island beaches
(Tables 3-1 and 3-2).The sampling did not identify any additional Horn Island Pass borrow
material. However, it did identify several large deposits in the Petit Bois-OCS sampling area
potentially capable of being used as borrow areas. Several sites contain sand acceptable for
barrier island restoration, whereas others lack suitable material of desired grain size, fine
sediment content, shape, or color. Mean grain size of material at some potential borrow sites
generally is finer than existing island sand. However, mixing sand of different grain sizes
from otherwise suitable borrow sites can achieve the compatibility and stability of fill
required for restoration, as noted in the discussion of construction alternatives in

Section 3.2.3.2.

For reasons provided in Table 3-3, six borrow sites (St. Bernard Shoals, Gulfport Channel,
Mississippi Sound, Ship Island Pass, Dog Keys Pass, and Lower Tombigbee River Upland
disposal sites) were evaluated as not feasible, and seven (Cat Island, Ship Island, DA-10/
Sand Island, Petit Bois Pass-MS, Petit Bois Pass-AL, Petit Bois Pass-OCS, and Horn Island
Pass) were evaluated as feasible. These are shown on Figure 3-3 and described in Table 3-3.
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3. DESCRIPTION OF THE TENTATIVELY SELECTED PLAN AND ALTERNATIVES

TABLE 3-3

Summary of Potential Borrow Material Locations

Survey Sediment Environmental Summary of Feasibility as
Area Sand Availability Characteristics Considerations Borrow Source
Locations Not Carried Forward
St. Bernard Sufficient quantities Too dark gray in Area crossed by Site too distant from placement
Shoals available. color and fine- numerous pipelines, sites; incompatible color and grain
grained. which would restrict ~ size.
dredging.
Gulfport Very limited amounts Silts or clays not Areas outside actual Not feasible because of lack of
Channel of sand over scattered  project compatible. shipping channel suitable material (predominantly
areas. located within GSCH. silt and clay).
Mississippi Some areas near West  Grain size (0.16-0.21 Entire deposit Not feasible because of fine grain
Sound Ship Island with large mm, with mixed silts  located within GSCH. size; located in GSCH.
sand deposits. and clay) too fine,
clay overburden.
Ship Island Limited sand deposits;  Grain size (0.13— Entire deposit Not feasible because of fine grain
Pass located in northern 0.19 mm) too fine; 8  located within GSCH. size; would affect GSCH.
portion of pass in to up to 20 feet of
shoals. muddy overburden.
Dog Keys Sand deposits located Grain size (0.16— Located within Not feasible because of fine grain
Pass within active littoral 0.23 mm) too fine. GSCH. size; would affect GSCH; location
transport zone of in active littoral zone.
barrier islands.
Lower Approximately 2 mcy Grain size Located in existing Not feasible because of transport
Tombigbee available from two acceptable (D50 of upland disposal distances (78 and 92 miles from
River upland disposal sites. 0.30 mm); area. the mouth of the Mobile River) and
Upland incompatible color sand color.
Disposal (reddish-pink hue).
Sites
Locations Carried Forward
Cat Island 4.3 mcy of sand Grain size suitable Some potential for Feasible because of adequate
deposits located off for placement (D50 focusing of waves sand volume; possibility of shallow
the east beach. of 0.20 mm); from the north and excavation; could avoid Gulf
predominant color northeast; located sturgeon impacts and minimize
light gray. within Gulf wave focusing.
sturgeon critical
habitat (GSCH) on
the West Bank
platform; and
outside of the
active littoral
transport zone
Ship Island 22 mcy of sand Grain size D50 = Moderate potential Feasible; close to placement

available (Ship Island
Borrow Area Option 1)
south of the island;

2 subareas identified:
Ship Island Borrow
Area Option 2 includes
8.7 mcy of sand; and
Ship Island Borrow
Area Option 3 includes
2.7 mey of sand.

0.21 mm);
predominant color
light gray.

for adverse
shoreline impacts
due to wave
refraction; part of
the 22 mcy is within
GSCH; area located
southeast of
Loggerhead Shoal
and outside of the
active littoral
transport zone.

areas; grain size is finer than
desired; Ship Island Borrow Area
Option 3 avoids GSCH, and
minimizes wave focusing.
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TABLE 3-3 CONTINUED
Summary of Potential Borrow Material Locations

Survey Sediment Environmental Summary of Feasibility as
Area Sand Availability Characteristics Considerations Borrow Source
DA-10/Sand 5.1 mcy of sand DA-10/Sand Island Within Gulf Feasible; within Gulf sturgeon and
Island deposits associated Borrow Area Option sturgeon and piping  piping plover critical habitat; active
with historical dredged 1 includes 6.2 mcy plover designated dredged material disposal site
matgrial disposal area  of light grﬁy sand, critical habitat; DA-10/Sand Island Borrow Area
available for use. with D50 = 0.33 mm. uhpland portion of Option 1 would eliminate or
Sand deposits located DA-10/Sand Island }slfa :&‘;?S(Ssggb adversely affect the hydrology and
outside the most active  Borrow Area Option . 0y . functionality of the palustrine
littoral system. 2 includes 4.7 mcy nesting shore birds; emergent wetlands and some of
of light gray sand, contains 26.69 the estuarine intertidal wetlands,
with D50 = 0.32 mm. ~ acres of palustrine and some piping plover habitat
emergent and \4q  Would remain; this option would
\?Vzttl::;gs ':rt%rt' a reduce wave energy p(_enetrating
p > ificant the Sound by keeping in place the
otfers signitican southern shoreline.
recreational
opportunities; site DA-10/Sand Island Borrow Area
is located within the  Option 2 would avoid the palustrine
Horn Island Pass emergent wetlands.
shoal complex.
Petit Bois Up to 14.7 mcy of PBP-AL East Option ~ Moderate potential Both options feasible; PBP-AL
Pass- sand available, south 1 has 13.3 mcy of for adverse East Option 2 offers more sand
Alabama of Petit Bois Pass. light gray to white shoreline impacts volume.
East (PBP- sand, with D50 = due to wave
AL East) 0.33 mm. refraction; outside
PBP-AL East Option  (South of) GSCH;
2 has 14.7 mey light area located south
gray to white sand, gg%tsé)gitgifgsd the
with DSO =033 mm. o\ system and
outside the active
littoral transport
zone.
Petit Bois 6.2 mcy of sand PBP-AL West Moderate potential PBP-AL West Option 2 feasible;
Pass- initially identified south  Option 1 has 6.2 for adverse avoids pipeline crossings and
Alabama of Petit Bois Pass; 5.1 mcy of light gray to shoreline impacts reduces potential impacts of
West (PBP- mcy of sand identified white sand, with D50  due to wave bathymetric changes along the
AL West) as feasible for use. =0.32 mm. refraction; outside pipeline as a result of wave
PBP-AL West (south of) GSCH; focusing.
Option 2 has 5.1 area located south
mcy light gray to and' sou_theast of the
white sand, with D50 Petit Bois Pass
=0.31 mm shoa_ll system qnd
outside the active
littoral transport
zone.
Petit Bois 2.0 mcy of sand Sand is light gray in Moderate potential Feasible; optimum grain size;
Pass— available west of Petit color with grain size for adverse outside GSCH.
Mississippi Bois Pass of D50 = 0.31 mm. shoreline impacts
(PBP-MS) due to wave

refraction; mainly
outside (south of)
GSCH, 32.0 acres of
GSCH; area located
south of the Petit
Bois Pass shoal
system and outside
the active littoral
transport zone.

3-20
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3. DESCRIPTION OF THE TENTATIVELY SELECTED PLAN AND ALTERNATIVES

TABLE 3-3 CONTINUED
Summary of Potential Borrow Material Locations

Survey Sediment Environmental Summary of Feasibility as
Area Sand Availability Characteristics Considerations Borrow Source

Petit Bois 4.3 mcy of sand Sand is light gray in Located outside Feasible due to adequate sand
Pass—Outer available. color; D50 grain size  (south of) GSCH volume, optimum grain size;
Continental ranges from 0.27— and outside the outside GSCH.
Shelf East 0.33 mm. active littoral
(PBP-OCS transport zone.
East)
Petit Bois 15.5 mcy of sand Sand is light gray in Located outside Feasible due to adequate sand
Pass—Outer available. color; D50 grain size  (south of) GSCH volume, optimum grain size;
Continental ranges from 0.26— and outside the outside GSCH.
Shelf West 0.30 mm. active littoral
(PBP-OCS- transport zone.
West)
Horn Island Sand disposal mound D50 ranges from Located outside Feasible due to adequate sand
Pass from historical bar 0.25-0.31 mm; (south of) GSCH; volume, optimum grain color and

channel dredging

located south of pass;

about mcy4.9 of sand
available.

predominant color
gray.

area located south
of the Horn Island
Pass ebb tidal
shoal and outside
the active littoral
transport zone.

size, outside GSCH.

Source: Appendix A.

Cat Island Borrow Area
Potential borrow sites were investigated to the east of Cat Island. Geophysical surveys
indicated the availability of extensive sand deposits in this area (the Cat Island shoal and the
buried Ship Island Pass shoal) that could provide the 2 mcy of sand needed for placement at
Cat Island. The two shoals are estimated to contain more than 32 million cubic meters of
sediment, with greater than 90 percent sand content (Twichell et al., 2011). The proposed
borrow area overlaps the south-southwest side of the Cat Island shoal and is west of the
Ship Island Pass shoal. USACE vibracores indicate that the seafloor surface is
predominantly poorly graded, fine-grained sand-sized quartz (SP), with some siltier sand
(SP-SM) in the northern half of the borrow area. Average grain size in the borrow area

(D50 of 0.20 mm) is smaller than in the native beach but deemed suitable for the placement
site. The material is predominantly light gray in color and contains an average of less than
5percent fines. The borrow area is approximately 429 acres in size and material is an average
of 6 feet thick, which includes 4 feet for required dredging plus an additional 2 feet of
allowable overdepth.

Water depth over the area ranges from -12 to -14 feet North American Vertical Datum of
1988 (NAVDS88) (Figure 3-4). Although the area is within designated critical habitat (Unit 8)
for the federally threatened Gulf sturgeon and has a smaller grain size than desired, it is
near the placement area on Cat Island, and the volume necessary for restoration would be
small relative to the widespread availability of sand in this area. East and West Ship Islands
and the shoal system to the south help to shelter the area from stronger, more energetic
waves coming from the south and southeast, but there is the potential for moderate focusing
of waves from the north and northeast along Cat Island. Because of the shallow (< 30 feet)
nearshore location of the potential borrow areas, hydrodynamic modeling studies were
conducted to determine whether disruption of the deposits would cause adverse wave
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focusing or adversely affect the transport system. Additional evaluations of the impact to
GSCH were also conducted. The borrow area design is configured to prevent significant
adverse impacts to the transport system and the use of this site would not impact or
adversely modify critical habitat or threaten the continued existence of the protected
species.

Ship Island Borrow Area(s)

Geophysical surveys and vibracores identified an initial deposit (Loggerhead shoal and tidal
delta) of 29 million cubic meters of sediment with 92-95 percent sand content (Twichell

et al.,, 2011). From this quantity, a 22-mcy subset of the area south of Ship Island was
identified, with an average cut thickness of 8 feet. Within the Ship Island borrow site, three
potential borrow areas were identified: Ship Island Borrow Area Option 1, Ship Island
Borrow Area Option 2, and Ship Island Borrow Area Option 3 (Figure 3-5). Ship Island
Borrow Area Option 1 is located 1.5 miles south of Camille Cut and East Ship Island at a
depth of approximately -28 feet NAVD88. The proximity of the sand deposit to Camille Cut
and East Ship Island makes the borrow area highly favorable for the placement of sand at
East and West Ship Islands. However, the sand is finer than desired (D50 of 0.21 mm),
which would limit its potential use. The predominant sand color is light gray.

Further investigations identified two sub-areas of Ship Island Borrow Area Option 1
(Figure 3-5): Ship Island Borrow Area Option 2 and Ship Island Borrow Area Option 3. Ship
Island Borrow Area Option 2 is 634 acres in size and contains approximately 8.7 mcy of
suitable sand. Ship Island Borrow Area Option 3 is 183 acres in size and contains 2.7 mcy of
sand. Ship Island Borrow Area Option 3 is entirely outside GSCH. Because of the shallow
(< 30 feet), nearshore location of the potential borrow sites in the area, hydrodynamic
modeling studies were conducted to determine whether use of this material would cause
adverse wave focusing or adversely affect the transport system. The borrow area design was
configured to prevent significant adverse impacts to the transport system. Appendix C
contains details of these studies. The modeling evaluation indicated that using a subset of
the entire 22 mcy of sand available would not adversely affect the long-term overall
morphological development of Ship Island.

Based on the proximity of the site, potential sand volume and grain size, and limited
potential for impact on critical habitat, Ship Island Borrow Area Option 3 is considered the
most feasible of the Ship Island borrow areas.

Horn Island Pass Borrow Area(s)

The Horn Island Pass borrow site lies immediately west of the Pascagoula Harbor entrance
channel (Figure 3-6) and has ambient water depths ranging from 27 to 40 feet. Horn Island
Pass contains mounds created by the disposal of dredged material from the bar channel
section of the Pass. Much of this material was sand naturally transported from Petit Bois
Island and deposited in the channel. Because the sediment mounds are man-made, they
contain discontinuous sandy layers atop the in-situ seafloor comprised mostly of sandy silts
and clays. As a result, the mounds’ sandy veneer pinches off at the lateral margins of the
mounds. In general, vibracore borings that intersected the tops of the mounds recovered
poorly graded, medium- to fine-grained, sand-sized quartz (SP) with very little fines and
trace shell fragments throughout. Sand thicknesses on the mounds ranged from 1 foot to
11.8 foot, with an average thickness of 6.1-foot D50 grain size for samples in the mounds
ranged from 0.15 mm to 0.34 mm, with an average D50 of 0.28 mm.
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3. DESCRIPTION OF THE TENTATIVELY SELECTED PLAN AND ALTERNATIVES

Percent fines ranged from 2 percent to 14 percent, with an average of 5 percent. Typical dry
Munsell Color Value was 7, with a Munsell Color of Light Gray. Overburden was virtually
non-existent on the tops of the mounds. Below the initial top sand layer, the sediments
quickly grade to silty and clayey sands (SM and SC), usually underlain by intermittent
layers of clay (CL or CH) and silt (ML or MH). Dry Munsell Color Value typically decreases
with increasing depth. D50 grain size also typically decreases with depth.

The estimated available volume from the Horn Island Pass borrow area is 4.9 mcy in a
combined area of 612 acres with cut elevations of -33 to -41 feet NAVD88 and average cut
thicknesses ranging between 4 and 5 feet. Three obstructions near the borrow sites are
marked on NOAA charts. The sites were buffered with 150 feet in addition to the specified
buffer, as indicated on the latest NOAA map. In addition, two known pipelines are located
to the east. An approximately 1,000-foot buffer was maintained around the known
pipelines. Excavation would consist of removing disposal mounds to surrounding depths;
therefore, any potential wave focusing would likely be minor.

DA-10/Sand Island Borrow Area(s)

This potential borrow area, within the GUIS NPS boundary, is a dredged material
placement site used for material dredged from the Pascagoula Harbor Federal Navigation
Project between Horn and Petit Bois Islands. DA-10/Sand Island is on the west side of the
channel. Because the island is man-made, it contains mostly poorly graded, medium-
grained, sand-sized quartz (SP) placed in thick deposits atop the in-situ seafloor, which is
comprised mostly of sandy silts and clays. The area-weighted average D50 grain size is
0.32 mm, the percentage of fine sediments is less than 5, and dry Munsell color is
predominantly light gray with an average dry Munsell value of 7. This sandy deposit is
mostly a veneer which pinches off at the island’s lateral margins and quickly becomes
unsuitable material for the project. Although this area is within the active littoral zone,
material has been placed in the northern part of the specified placement area such that
transport is not conducive to providing a sand source to the natural barrier islands. The
specified disposal area is 940 acres in size, including the 165-acre island locally known as
Sand Island. Sand Island, which has been created through the placement of dredged
material, is a NPS resource that includes recreational area for NPS visitors, approximately
26.7 acres of scattered vegetated wetland habitats, and shorebird habitat.

Elevations at the site range from +18 to -10 feet NAVD88. Geotechnical investigations have
identified 5.1 mcy of suitable quality sand, with favorable grain size (D50 = 0.33 mm) to
remove from this location. DA-10/Sand Island is within the area designated as critical
habitat for the Gulf sturgeon and the piping plover, but it is an active dredged material
placement site.

Two potential borrow options within